Triacylglycerol synthesis and diacylglycerol acyltransferase activity during skeletal myogenesis.
The role that diacylglycerol acyltransferase (DAGAT) may play in the switch in lipid metabolism from predominantly triacylglycerol- and phospholipid-synthesizing myoblasts to predominantly phospholipid-synthesizing myotubes has been studied during L6 skeletal myogenesis. Fatty acid induced triacylglycerol (TAG gamma accumulation in vivo was found to be optimal with long-chain, unsaturated fatty acids. The fatty acid induced TAG accumulation was significantly greater in myoblasts than that in myotubes. DAGAT activity in vitro was found to be associated with the particulate (membrane) fraction only. The inhibition by many thiol-specific reagents (N-ethylmaleimide, p-chloromercuribenzoate, iodoacetate, 5,5'-dithiobis (2-nitrobenzoic acid) suggest that a thiol group is at or near the active site. In general, optimal DAGAT activity in vitro was observed when long-chain unsaturated acyl-CoAs and diacylglycerols (DAGs) containing long acyl chains were used as substrates for in vitro TAG synthesis (although 1,2-didecanoin was also very effective). DAGAT activity (expressed relative to DNA) was shown to decline over twofold during skeletal myogenesis when measured in the absence of exogenous DAG. However, in the presence of exogenous (1 mM) DAG, there was no significant change in DAGAT activity, suggesting that the levels of this enzyme are not altered during skeletal myogenesis. These results indicate that endogenous DAG levels are limiting TAG synthesis in L6 myotubes. However, DAG content of myotubes was significantly greater than that of myoblasts, suggesting that there may be an increased competition for DAG (perhaps owing to enhanced phospholipid synthesis) during skeletal myogenesis. The combined effects of decreased synthesis and increased degradation (reported earlier) of TAG may account for the decrease in endogenous TAG contents observed during skeletal myogenesis.